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CHAPTER 5

INTRODUCTION AND DATA SUMMARY

Section 5.1 Introduction

Section 5.1.1 Data Overview

For the Workshop Meeting in Virginia Beach, a subset of data

representing most of the participating model groups was available

for discussion and review. Chapter 3 presents the results of the

intercomparisons of that subset of data. Subsequent to the

Workshop, the various modeling groups had the opportunity to

either update or add to the data sets discussed at the Workshop.

Chapter 6 presents the overall revised data sets as of December

1988. The organization of Chapter 6 follows that of Chapter 3

with data from all the models (where available) grouped according

to:

. Photochemistry and Radiation

Photodissociation Coefficients

UV Heating and IR Cooling

• Transport

Net Radiative Heating

Tropospheric Source Tracer Experiment

Time-dependent Source Conserved Tracer Experiment

Stratospheric Source Tracer Experiment

0 S Column

. Current Atmosphere

Integrated Columns of Trace Gases

Cly and NOy
Nitrogen Gases
Chlorine Gases

Ox and HOx Gases
Source Gases

4. Perturbed Circulations and Temperatures

The data presented here provide a detailed summary of the

two-dimensional picture of the atmosphere as seen by current

atmospheric models. Chapter 6 is intended to serve as a

comprehensive set of reference data depicting current

capabilities.
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Section 5.1.2 Upper Atmosphere Data Base

The Upper Atmosphere Data Program (UADP) at NASA Langley

Research Center has been established to serve as a working data

base for information on stratospheric trace gases and related

parameters. It includes data both from measurements and from

model calculations. The UADP data base presently includes

measurement data from satellite instruments such as LIMS, SAMS,

SBUV, and ATMOS and the initial stages of a compilation of

stratospheric balloon measurements. The recent focus, however,

has been on assembling two-dimensional results from atmospheric

model calculations, principally for use in intercomparison

activities. Additional information on the UADP can be obtained

from

Dr. Robert K. Seals, Jr.

MS 401A

NASA Langley Research Center

Hampton, Virginia 23665

(Telephone 804-864-2696)

The UADP served as the central focal point for assembly of

data for the Model Workshop discussed in this report. A

substantial amount of work was required with the principal

activities involving the handling of data from the various model

groups, incorporation of the desired data into the UADP data base

on each model's particular grid, gridding of the model data onto

a predefined intercomparison grid, data manipulation to derive

sums and ratios, and display of the data in graphical form. For

the Workshop itself, selected plots were generated for

photodissociation coefficients, UV heating and IR cooling rates,

net radiative heating, the three tracer experiments (X, Y, and

Z), integrated gas columns, and January model outputs for a set

of trace gases (NOy, NOx, Cly, NOJNOy, HNOJNOz, CIO/HCI, Cl/ClO,

OH/H02, H202, N20 , CH4, and CFCI3). This was done both using the

UADP system prior to the Workshop and with workstations at the

Workshop. The workstations utilized both electronic connection

to the remote UADP computer and a self-contained approach

utilizing optical disks. Subsequent to the Workshop a more

complete data set, of both original and gridded data, has been

incorporated in the UADP. The plots presented in Chapter 6 cover

the complete range of intercomparisons.

Two principal areas of work in dealing with the model data

sets were the decoding of data from the wide variety of formats

used by the model groups submitting data and the transformation

of data from each model's specific spatial grid to the predefined

intercomparison grid. At the Workshop a standard data format for

future transmittal of data to the UADP was established to address

the first area. The issue of data gridding arises from the need

to intercompare outputs from different models by taking sums,
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differences, ratios, and the like. In order to do this, the data
sets must be on a common grid. For the two-dimensional data sets
addressed here the desired standard intercomparison grid was
confirmed to be

Horizontal: 90° S to 90° N in latitude at increments of 5
degrees

Vertical : z = 0 to 60 km in increments of 2 km
where z = 16 log10(1000/P )
and P is the pressure in mbar

After considerable discussion at the Workshop, it was
decided that the most desirable course for dealing with the
gridding issue in the future would be for each group to submit
data on the standard grid. The basic premise that data
interpolation or gridding is best done by the data generating
team was a deciding point in this decision. For the present
Workshop data, the data gridding has been done at the UADP.

Section 5.2 Data Summary

Data presented in Chapter 6 represents results from sixteen

model groups. The groups are designated by the following
abbreviations:

AER - Atmospheric and Environmental Research, Inc.

CALJPL - California Institute of Technology; Jet

Propulsion Laboratory

CAMBRAL - Cambridge University; Rutherford Appleton

Laboratory, U.K.

CAO - Central Aerological Observatory, U.S.S.R

CLKSON - Clarkson University

DUPONT - E. I. DuPont De Nemours & Company, Inc.

GISS - NASA Goddard Institute for Space Studies

GSFCl - NASA Goddard Space Flight Center

GSFC2 - NASA Goddard Space Flight Center (Fast 2D Model)

LARC - NASA Langley Research Center

LLNL - Lawrence Livermore National Laboratory

MPIC - Max Planck Institute for Chemistry, Germany

MRI - Meteorological Research Institute, Japan

NOCAR - NOAA; NCAR

OSLO - University of Oslo, Norway

WISCAR - University of Wisconsin; NCAR

Brief descriptions for each of these modeling activities can be

found in Chapter 4 of this report. Data presented are noontime

values for models AER, LARC, MRI, NOCAR, and OSLO. Daytime

(daylight hours only) average values are presented for models

CAMBRAL, CLKSON, GSFCI, and GSFC2. Finally, diurnal (24 hour)

average values are given for models DUPONT, LLNL, and WISCAR.
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Chapter 6 contains contour plots for the intercomparison

parameters, either as pressure altitude (z*) versus latitude for

a particular month or as latitude versus month. An overall

summary of the data plots is contained in Tables 5-1 and 5-2.

Tables 5-1 and 5-2 are organized with the columns representing a

particular model and the rows a particular parameter or group of

parameters. Each entry in the tables corresponds to the page

number(s) in Chapter 6 where the plot or plots can be found.

Dash mark entries indicate that there is no plot for a parameter

for a particular model. Table 5-3 provides a summary listing and

page location for the tables in Chapter 6 which provide

additional information on each parameter such as the parameter

designation, a brief description, the units, and the contour

levels for the corresponding plots. Each individual plot has a

heading which gives the designation for the plotted parameter,

the model abbreviation, and the month of the data (where

appropriate). Tables 6-1a and 6-1b describe the plots for

photochemistry and radiation parameters. Plots in this group are

for one month, typically January. Tables 6-2a, 6-2b, 6-2c, and

6-2d cover the transport parameter plots. The net radiative

heating and tracer X plots are generally for the four months of

March, June, September, and December. Tracer Y plots are

snapshots at six month intervals, and the ozone and tracer Z

column plots cover a full twelve month period. Table 6-3a, 6-3b,

6-3c, 6-3d, 6-3e, and 6-3f describe the current (1980) atmosphere

parameter plots. These plots are also generally for the four

months of March, June, September, and December. Table 6-4

describes the perturbation atmosphere parameter plots which cover

the same four months. The four perturbation scenarios are

described in Chapter 3 and are designated by A, B, C, and D.
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